- , Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001-1 1 1 973 

(43)Date of publication of application : 20.04.2001 



, . 

(51)Int.CI. 


H04N 


7/08 




H04N 


7/081 




G09C 


5/00 




H04N 


1/387 




H04N 


1/41 


i — 


H04N 


7/30 



(21) Application number : 2000-011978 (71)Applicant : DDI CORP 

(22) Date of filing : 20.01.2000 (72)Inventor : SAKASAWA SHIGEYUK1 

YAM AS HIT A TETSUJI 
TAKISHIMA YASUHIRO 
WADA MASAHIRO 



(30)Priority 
Priority number 



1 1221610 Priority date : 04.08.1999 Priority country : JP 



(54) MOVING IMAGE ELECTRONIC WATERMARK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a moving image 
electronic watermark device having great resistance 
even when an attack such as thinning the frame is 
received from another person. 

SOLUTION: Plural blocks M1-M4 at predetermined 
positions are extracted from an image frame divided into 
blocks, and watermark data are embedded in at least one 
coefficient value among these respective plural 
extracted blocks. Besides, processing is performed to 
embed and not to embed the watermark data in at least 
one coefficient value among the respective plural blocks, 
to which DCT processing is applied, in place of 
embedding the watermark data in at least one coefficient 
value among the respective plural blocks to which said 
DCT processing is applied. In this case, not only the 
embedding position of the watermark data but also bit 
information expressed by presence/absence of 
embedding of the watermark data become data for 
clearing the copyright. 
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K»a«nfeaafli<or n -y * tc d c t ymzmt^m 
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ii*DCT^am^*«fiEu Ka^Lx-*a»ii* 

D C T flRftilfi-Ott^WsEK: «fc , Lx-^Sfe 
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om#k 7 ] n$« 6 (cettonamTaatp tgg 
^a^Lggo 

^am^nfc^^7n«v^«Da*>bx-^A^a4&jx 
snfcig iodc T«»jc»jiSfsjfii»©7p->/ torn 
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D C T &a£B&££ nfclg 2 <D D C T 06affi£>*ettfii¥ 
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imxm 9 1 8 izmm<D®mmn.?mfr Lgg 

SrftgS^fil^ feODCT nfc^2£DDCT 
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a, #tcafrbx-*;wt*&<, e-y bmm*ntb& 
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[0 0 0 7] 
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fp©a^bx-^^ai65if n^x^coffiBt d c 
»*^#aEf s^5*»*W3£-r*¥afc*jifltb, sdc 

T«»***ttr«»&tc, ^«W^7P-y^ta^b 

5oi#*a^5. cowacintf, a^bx-^©^ 

[0 0 13] 

*mmcRW-r*. 01tt, *«WfcBBt>*a^b-r- 

0^c^J^,^T, 7p -y ^^fijgp l it&mm 2 (a) OB^ 
7b-A£8 x 8II07P7 ^ bijlC^fiJ-T-So 7p 
•y^»mgS2«x>7'b-h9A>e.^^nfcV^n7 
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(4) 

5 

ti^V^ d 7p y ir mxy£#$ft5 7p y $ mxiyigt 

mwi^^yw^ (dct) -T5 0 Dcmsttajgiu 

li^D C T £ftfc p7p ^mxytDff'CD-iiOyD 
-y * mx2y2 (0 2 (b) #M) CDCTltx^ MEx 

U- h 9 (±, Lx-**ffl&&tyfel£S 
TfPB^S&T 9, HufE7P-y^»tiJg|3 2T* 

liKSSfr Lf- * tfiU6& $ ft 5 ffiS<D v ^ p 7 d * 

£»mu d c u$ &»ma5 4 -mai^ b^-^n* 
ii$ft5DCTtmx^atH-r5o 10 
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x ' =sign(x) * ( I x | + a) 
CCK, x&7C©<£&ffi, aliiifrLx-*, •r^^-S 
Si?)3i*R sign(x)l±x<Dfr*f-e£3 0 ttett. m. 
S^Lf- ^S46jA^gl5 5 «\ DCTil!x(D+, -<D 

T&%Lx*mtlE-£Z®ZZtZ a 0>Rtf, I^Lf- 20 
*a = 5. OttZt, iDCTSSxftH 1 5. 7T* 
£fttf, x'=+20. 7 t&tK SDCTMxi<- 
15. 7T'&ft{£, x '=-2 0. 7££1> 0 
[0 0 15] j£DC TS06{;J\ IS^Lx-^^Si6ii 
Snfc7D7^ (v^D^P'^) ^DCTt5„ 7 
D.y^7^gp7(±, Bu£DCT£ftfc7P>y*£, MI5 
7p >y ^ISttigP 2 T-fflffi£ft£fro Tc7u y ? 

u ftfrL?- z hm&^nrm&7- 

{£-f-2£MPEG?3^{t (B^fcfccfctf^vyft^ 

ft) -f £0 

CO 0 1 6] *^©-^SS6JKft|Ta, f{(f27P-y*» 
fcHSE 2 (±!&Bft!<D7 U-Afr 5 ifi! B-r> 7 b- h 9 T'fg 
^2ftfc$&ffiB<DV*p7P>y*£tt3tiiU iy^T'D 
C T^StttfiSP 4 T'Kr h 9 tioTfg^Sft 

v*p7P<y*tD&4fre>tttHLT, SilIEilfrLx-* 
a*6ii*gP5T'SD C T&&£gfr L-r-*£iIi6iity 
ctlcfSo 40 

[0017] -r&fc-ts, m^yuy^m^z^ 03 

tC*£ftTl/>5<fc3fc:. fe57lx-AFlC^fLT«lRlEI 
(a) t^^ftTi/^^tegcO^Jxlf 4{icDv^n7a 
•y^Ml ~M4 SrttiHU fft£D7U-AFtcWLTt±ra 
0(b) \Z7rsHnX^Wk^M(OmfL\i 4{@<Dvi7D7 
P-y?M5 ~M8 Srfttirf 5,, 
[0 0 1 8] ^>T% DCHM&tiSgMfi, fijfE7P 
•y ^fttilgC 2 T-»tt£ ftfc 4 <@cD-7* d7u y ^IcftL 
t, Kx>7U-h 9tioT^$ftfclH:tLiBOD 
C T 5 W±M& DC T^St^attiLT, 50 
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[0 0 19] iwfE03(a) <Dv£n7o-y£<0tt 
m^^->%-7-^A, (b) Ov^D7n-y^©fi6Hl^ 

Ah, v-^B£Dtt£ft7c7U-A^ v-*CQft£ft 
T^&i^7b-A^c#^£ft£,;ii:i;:&;i> 0 M 
teWET'fi. huI27p -y ^ttt±lgI52 T'ttttS* ft3v* 
P7P-y 4 {St LfcA\ #fgiE«Cftfc:IS£ 

£ft5 2fiW±T*feft(f<t(,\ Sfc, 

£><S&£A, B<D2{StL*:*V iiftlclS^^ftSiii: 

0Bt±il46jA*fe»3£Dv^p7P-y^^^t, feRTZ 

[0 0 2 0] mlie^Lx-^ffli6^0^2«D 

mMBM*. mi lzmMLrmwrz* Ko^mmm 

<0 v £ p 7p y Z Lf- * ©Si6ii^1i£ U 
££tcl$v^p7P'y£fcSfrLx-*£JI&&ty, a 

5^^#^.e.ft5„ 0ljK.(f, 01 1(a) , (b) IctHZ 

L-r-ficDMzb&frmffit LTttfcb^ft5v^p7P 
-y<7X 1~X 4 i:Y 1 ~Y 4ti^ft^ft|5]{fiST*&Ds 
n.— *fX|Rltj-tct±T^P7P-y^X K XSliS^Lx 
-*£ili{>&# (=1) % X2, X4tCttffii63iS^I/^ 
(=0) SQ,g|*U a— tfYfSi^tettv^p7P-y^Y 
2, Y4«g^Lr-?^ffii6^ (=1) , Yl, Y 
3 (=0) ftyijb^ft^ftSlS^fe 

x% i tr-y nt®*^«ftTv>s©T\ mz-& 1 0 1 

0 cd 2 iir- ^ j^ai&jiSftfcliiBflWia-^ «f X t 
^ftfcfecOT'fet), 0 1 0 1 c0 2ii7 r -^^Si6iA : f ft 
fciUB&tia-lf Y KBEft ^ ftfc fe (OT-fe 5 C 

[0021] co«fc-5a«^-ic % n— tfxiRjwcgafli^ 

ftfcldaitx-^tOD C TfiMSfr&a-lfYlRjltfcEfli 
Jft^ftB^x-^tODCT^a^l^^ftSi:, III 
0(c) SA^Lx-^*m46j&Sftfc{Si®<Ofit 
AM $fc(i- 1 {tS©&g<Dffite±T0&c&5o 

[0 0 2 2] ^<1T-, *^i6g»ffiT*l±, n.-+fX, Y^ 

/<7^-^5:a-ff|ttILTM P E G 1 Em*kt% 
C tic J: 5, ff*H«fc£*ft5ft^fld*Sjaa-*3.- 
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YfcEto*ftfcttffi«®DCT&S#3l*J|2nTt,, 

aa* if- * tfsa&f: nfc d c T«aa:^{bSi§K: 

ISO «fc MP EG 10iWfBWlP/<5>«-**ffiEb 
[0 0 2 3] fimtMW'^*-$Omtf3&£LT 

mx.i£&to<Dfimtpmmi ciso/iec jtci/sc29/ 

WG11/N0400) CO TTest Model 5J fcffll^S C £#T't 
5o §£Test Model 5T*«, v£ D^D <y ^iC^tlST* 

5a»e-y hfg&dj %w-wu en^ffl^TT^tcT 

Qj = (dj x 3 1) /r 
r = 2x (@^^^-^) 
CCT\ WIBrCtWStfi-efflO^nTO^* T2J 

tt T2J * Tl. 8 J £U a— tfYlRlttttt T2. 
1 J £ LTM P E G 1 ESS^-f 5o CO«»fkW»©* 
Mtt, 09*. tf 0 lOMPE G^fbgB8 JCTfT-5 C ttfi 
T'^So 443, Qj W**U^Bi!«fltey h&ttjgEtK 

CO 0 2 4] ^fc, MI5©<fc?£LtiSM{iUcJli6&3: 

V^TIttBJ-rSo B4J4, ^dbSS«OffiBScD«pS^t- 

(Ixl 1 + 1x2 1 + 1x3 I ) 
CCtC, xaft£ttftttftffl % sttlxl I. 1x2 
I. 1x3 | ©IgJgilM, fe5l/>(±@^fflT*fe5. 

[0027] ^-lt, wEwewrtfi-rftif, m& 
«, SAii* tiT^^i^w^f a. 1 7 

*^t434t.?>o "tftfo^ t!f*3>f>7iD$571/- 
AJCfcfLT, M2v-£A£E^?>ft5}t&©v*a7 

©¥<J£©i£lilt# 5 nfciffr Lfc !5 1 £ ft * D 7" 
a y 5(D%itfmt>&^'?->7t>m7 b-2JcJU6j£$ft 

[0 0 2 8] c^lfrLf-^tHJ^l, 06tC^^ 
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* lttMPEGJBEttr-*<0#!8fcfc»> % ftl^vi-D 

^jwamsfts. ctommt. ^y-fv-y 1 3^?.© 

fl^CfcOfrSCfctf-etS. C©x>7V-h 1 3l± 
0 1 (OmBT-y^U- h 9 £I^Ctl£ffl</^©tf#ilT* 

?%t>%, 7-yfu-b 1 3«Mie-7-^A, b 

(Offimt. V-^A, B«S-7^P7o-y^F*3£0if£D{4 
B©D C T&&tcafrLx-* x#l!i6&3:ftT<,>3fr 

10 [0 0 2 5] f>/U-M 3fr£><D®mc'ft?T. 41 
3E#ftv*n:/a-y*ttttiSi 2fcJ:oT»aj£ftfcv 

ftSftfcDCTftfttt, ajtPL-f-^ttffiWl 6t2S6 
ft, SA^L-r-^;b^ai6ii$nrt/>5^S7b^tti*tT 

frft£>o 

[0 0 2 6] SftWtttv afrL7*-**Wi»l 6tf 
>7"b-M 3fr£, DCTfta©a^L-r-*S«)ii 

20 6li, tt(ISvi7D7D-y^^#$n5 4ffl©7D>y^m 
xlyl~mx2y2 (05#Bg) fr5>, l£§fr L-f-*S*ii 
*&Bli:WjS-r5 4i@tODCT^xl , x2 . x3, 
43«fctf x^tttB-fSo Cft5©DC T&&X1 . x2 . 
x3 , 43«fctfxl±, 5lWilffilI8tf&5fr5, HRWfcti 



/3 + s< I x I " (O 
30 

-Wuluvt ffiBRtf /* fctt D C T ^3SfilB*^*. 

Wmt 5 c i: ^T* 1 5 «k 5 1 4 § o 
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^ c©sm<i^^*LT, (i) :££fc&ffe©isyi£-r 

[0 0 3 0] C©a«ffl*l»£-rSfci6K» £©HfiSJ£ 
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^Of*rtt#ft«DCTiiaxl'. x2', x3*^r« 

so e,na 0 ^$a*»Lf s -*gfc&#»fWfTt>ft 
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fbfcffll/^cMP EG 1 OP7U-A, B7l/-A%ffll/^ 

9, 1 3fr£Stft£nfdgfrLx-*<Da&&*ftfi, 
»m"rntf8HB»b>6»*»*fflBt, OT'ft^IflDDC 
T *frSfr%ffl9J{ciP*, *n*flWHffiii> 

ii* D C T ftft4&lc WT&KB&lfct -5 C t \C cfc -a 
T, 8frL7 ? -*©a#&&tf4£ttfcfrif-?*\ f& 

£#T'£3 a 40 
COO32]012«, Ka^L7*-**aSffi*fiJffl 
LT, ^R(f0 3T^Lfecfc5^-7-^A. B^MftO 

[0 0 3 3]**KIt'(i, P71/-A> B7I/-A 
%-?->?mti!,<Dttm7l'-L>ttZ> B Xtv7S 1 7? 
tt, ^-*ft, »S-rntfB«<07U-i»t3aKi»Lr- 

ft£ii:U i=Ofci<. H30«Tttv-^ofla 
tt, 2T*&5 0 XT77S2TU 50 
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i \C 1 ^JjPg-r^o Xf77S 4 T'tt, f>7U- 

n^fn5i = i©-7-^, gij7itfv-^A%as? 

U WC^-'y At#$tl§ 4ffi©7P'y^Ml ~M4 <D 
&DCT&ft<Dffi5g{6B<Dffi, flittf (0. 3) ttfiO 
DCT«»ffia<OUfl.®fflft*» n(i) fc-T*. 4*5, 
BulSm^fiBT'feS (0, 3) ttB«, M^tfMfSx> 
•/U-hT'jj^ftSc 7Nxy7S5T-a, ir>7U- 
hTa**ft*4*vJr©DCT (0, 3) ffiftOfeftffiffl 
£a(i) t-T5. 7,f7 7"S 6T'«, x(i) = a (i) x 

[0 0 3 4] ^tom, ffg7.7 L -y7*S 2KHoT, 
■VJfMCXZo XT77*S4T'li, x^TV-hT*^ 

^ns i = 2<ov-*, wittf^— j^B^aiwsn, c 

niC#tnS 4 <@©7n«y^M5 ~M8 O&DCT&ft 
©ffi^tiiBOffi, 0>Ja.t£ (0, 3) ftB£>DCT<Iftffi 
tfOCWOfflft*, n(i) t?Zo TsT-VfS 5T'li, 
I£x>7b-hT*^£ft£>4frm<DDCT (0, 3) <I 

a (OfcU Xf77'S6T'tt > x (i) 
= a(i) x n (i) 

[0 0 3 5] =t<DWt. S«7>f7 7*S 2KRoT, mflE 

oa^niitnso c©«fiL»fls©isjk xf77 

S2©WWf£t4Si:, Xf77"S 7&Cjtty 0 Xt 
7 7 , S7m {x(Q > <D?-ST'«*<Qx(i) ££5 

i i t-rs 0 B»ii$nTt^*nwB*tt 

x(l) >x(2) £49, BufBv-^BT-fe^fc-rs 
fc, x(2) >x(i) 

[0 0 3 6] XxyT'S 8T*«, x (I) S2 0tf$jiT 

Stiff, 7,f77*S 1 CUcm?vT\ SK7b~AtC{i"7 
f5o 4*5, Wf2<Dftfil2 0a-fl?tJT'feD, COftBC 
[0 0 3 7] i^C, *^^©fi&©Hfifi}gSI*, 08?r# 

?.§LTiMB^-r5 0 zonmi&mvit, 7^-a^^l 

7At^;l/-7 P BO-0£D/^->'%ffi3iLT*5< 0 0 
^©^!lT'{i, ^Iz-T'A (±7 b-A«Dfc±Offl^A>e,^ 
TCB^tClRlA^JIK r l 0 1 0 J O/^-yT'fe*), 
y;U-7"Bi± roo 1 0J ©^^->T*fe5o 

[0038] ja^LflHBoa»a*#ti, msb&frmm 
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[0039] mfrLftnoM&mt. tmLftm^Lf 

1f «©S*M&S * p 7p -y ^ fcgiM&snT 

«7U-.WRIfr5R40l/-7'A. B#fcfcH£n*£, 16 

[0040] <i(onmBmc&tii£^ g^Lf-^oi 

[0 0 4 1] &tc s Mie^b7 ? -^S46i5 : *<D^5.t 
f&<0**»IB*» 01 0**SHbTRWr5o iS^b-r 

^D7n7 #<D-fflSt £{uB<D D C T fttttf S^EfflM 
*tOCi:£f!|flJLTfTtoft3o ^CT*, iKHBLfclSl 
^SfcJgffiT'fi, fi&J*l£08(a) OV^D7D-y^Al~ 

A4 <d— QSfcttaaafiioDCTflRatiBiHtf&mwB 

W^(fSv^D7D-y^Al ~A4 O- 20 
O $ fc fctffl&flWfc $ £ BIKO«mflS^ i: * tf « 

d7p -y ££S&&3mfcafr Lx-##££lftfc:&tlj 

5 ("oj i: rij *iE5it^T*#*<«:«sn*^-r 

So 

[0 0 4 2] CKDUHHBfgti, «HE<9*li£K:*#Tfc 

7A, B. -, NfcJHUU &?)l-7mK. 5A>L-r 
-*£Jl£iMfV;!7P7P-y 0Rfcr4«S 30 

w-rs. ci(Dias[ffl<3Dv^p7p-y^0DaattStt«tR 

O'^Al, A2, A3, fccfctfA 4£J$fflU ^;1/- 
7BT-«, cft?>i;g&3{£a©^p7p-y*B l, 
B2, B3. iSict/B 4£ft&tBf3 8 ffc, ^;l/-7N 
tCfcl^Tt, l^&kl, g&5tita©-7£p7P-v^N 
1, N2, N3, fecktfN4^ata-r5o ^LT, afr 
Lf- * <DS#&3: nfc1g$8Si6&* D C T S 
1= (Al, Bl, ■-, N 1 } , S2= (A2, B2, 40 
-. N2} , S3= {A3. B3, N3} , fcitf 
S4= {A 4, B4, -, N4} 

[0043] zomm&mT'it, m&znrz^ ^p7p 

ii*DCT««MR^St«^«K|iJS-rs. m 

emw!i&i&*D c T«an-&so^sa*!pM-ett36-r 

5o m«N 1f$8S£3£#DCT&£yt£-S 1 = {A 
1. Bl. -, Nil KafrL7*-*#Sa&tftT^ 
SfrSfrtt* A 1— N 1 0^attW3gT?»S-rs 0 Lfc 
Abt, fctfc*v*P7Py*A ltm£l<Dm&&ft 50 
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7u-^Bl~Nl *W©lftlW5»*$tf RTIIItttt/jN 
MWKtcifS-l ^ftfcLTg^Lx- 

* # aa&s nx v^s *»s*»jwe u < mis* 

[0044] mmtmm (bio)*, 

m*-*. iwEflBiia«>ii*DCT«»«^*s(j) tt 
5o KU»asi&ji*DCT«aj)i^©ffl», -r&fe^H 

1 0©&^-7©v^p7P-y nri^Stfc 

j i:U 7x>y7S 1 1 -Pli, j =0ilS<o ft 
*>\ ilOOf^ ««aii>ii*DCTff»fl!)ffl»t4 4 
T-fe^o Xr-v7S 1 2T»» aft<Ofll»Ii&i&# D C 
T <£&H£T-& S W5*»o WBf * tu c OWKft^S 
SO^Ktt, TsT-y-fS 1 3£jiA/T\ j tC 1 

ni»o xt77*s i 4t*j±, ^-a-s(j) t#$n5Dc 

T (0, 3) Iftttttffl lfiLh©ffl»*n 

(j) fcfa. Xf7/S 1 5T'li, K*^S(j) JC#$ 
n^DCT (0. 3) ISOfS^m(j) i:-T5c *x 
>v7S 1 6Tti, n(j) /m(j) ^ 5 0 96*^^5 *> 

S 1 7lCitA/r\ ft^-S(j) ©^TOfHROlWHe-y > 
0T-fe5i:|iJ^-r5 o 

[0 0 4 5] 0 4T'iftB^LfcSfrLr-^^aiSaT- 

fcB«*D C TJ81LT»ft«»Mlr>T, S^Lf*- 
[0 0 4 6] f ftfc^ eft3>f>7 1 l^MPE 
ty) Ls •7^P7p-y^tttligi52 2T\ r^7U-M 

7p^^^aai-r5 0 dct§i5 2 3^ Kaai*nfe7 
p-v^^DCTsaa-rso DCTffftoa^L^-^a 

A6jA^fiH©1f^itCtax>7b-h 1 3*^g^Sti 
S^Lx-^^tBgPi 6ti, b&Ev^p7p-v 

K^aawsu 7b-Atca*jif nrv^sv-^* 

[0 0 4 7] 
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t Ltc<DT\ m^frz y v- hzm^ i < mommz&f 
T$>mttm<D±m*T~2%: < & ?> t ^ o sno^^aa 
mw^mfr L*m&? % n titz* z % <t 5 c&s 0 
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[0 0 4 9] $fc, 11^4. 5©^tintf, Sfr 
fr§fr£*iJ£T*#S«i:Mc&3 0 W««6, 7© 20 

[0 0 5 0] 9«)«WlcJ:ntf, iSfr 

[0ffi<Df8*&IH0Jl] 
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So 

[0 2 ] Bfr Lx- ^Ogfeji^'toHOBtEHT?* 

So * 
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[03] *«WO-iaBBIB©a^L7 s -*oai6ii 

[0 4] g^Lx-^^tb^SO-^SS^«ia»S(D 
*J«*aVr:/ , D *0T-£S o 
[0 5] afrbr-^OtftaiJ&ffiOBMBHTfc*. 

[06] a^b-r-^tttBeao-fla^^-rttftH-p 
[07] afrLx-*0fl&<o«a£B©KEH-?a5 

So 

[0 8 ] 4MOffioHgt^ttoaA« Lf-^ <3DS46 

[09] mfrLT-*ft&%m<Dmonimm<oM!& 

^T7D'y £0T*&S o 

[010] tit$8Si&&*D C T^»^*ffl^T««! 

[011] w®m(DmM*m±-fznmBm<Dmwm 

T'&S, 

[01 2] 7b-Alca^bx-^ (v-40 #ffl& 

[013] mmmtb&frB c T^is^-&*ffli>Ttssi 
oa* wsr s ft %*aft l rz.%mm.<?>7 a 

-^•V-hT-feSo 
[«F9G>IMID 

1 ••:/n-y*#9Jg|5 % 2- ^D<y^»ttJgp, 4-DCT 
ffiftttttifli. 5-33&»Lr-*a*Ji*», 7-707 
8 •••MPEG^fkgp, 9, 1 3-r>7U 

7n-y^}atiigP, 1 4-/N7v>m*§{fcgp, 15-iM* 

^ffcgp. 1 6 L"r-*twti». 1 7-*a«we 

& 2 1-MPEGa^gP, 2 2-7^n7D7« 
& 2 3 -DC TO, 
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